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Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)[X] Responsive to communication(s) filed on 10 April 2006 . 
2a)|^ This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) (XI Claim(s) 1-19 and 30-36 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) I3 Claim(s) 1-19 and 30-36 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) Q The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C, § 1 19(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 □ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 



Response to Amendment 

1 . Cancellation of claims 20-29 and 37-48 is acknowledged. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the Invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior, art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 4, 7-11, 16-18, 30, 32-34, and 36 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Albrecht et al. (US 5,704,365 hereinafter "Albrecht") in view 
of Turcott (US 6,409,675 hereinafter 'Turcott"). Albrecht discloses the essential 
features of the claimed invention including: 

4. In regards to claims 1 and 30, Albrecht discloses detecting a composite electrical 
signal (abstract and col. 2, line 20), receiving information related to a non- 
electrophysiological source (col. 30, line 42), separating a signal from the composite 
signal (col. 4, line 30), and identifying the signal as a cardiac signal based on the signal 
and the non-electrophysiological information. 

5. In regards to claim 8, the information is pulse pressure information (col. 30, line 
51). 
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6. In regards to claims 1 1, 32 and 33, a detection window is provided (210) with a 
start time (col. 14, line 27). 

7. In regards to claim 36, cardiac rhythms are discriminated (col. 1 3, line 44). 

8. Albrecht does not disclose detecting the signals in a subcutaneous non- 
intrathoracic location, sensing acoustic information, sensing blood flow information, 
sensing pulse oximetry information, sensing transthoracic impedance, detecting a 
cardiac condition using the separated signal, detecting a cardiac condition using a 
correlation between the separated signal and the other signal, and detecting arrhythmia 
using the signal. Turcott teaches of detecting signals in a subcutaneous intrathoracic 
location to avoid invasive intravascular surgery (col. 3, line 6), sensing acoustic 
information (which is blood flow information) to provide information of the heart's 
mechanical performance (col. 16, line 9), sensing pulse oximetry information to provide 
pulmonary information (abstract), sensing transthoracic impedance to determine 
breathing patterns (abstract), and detecting arrhythmia (via heart rate variability 
analysis) using the separated signal and a correlation between the separated signal and 
a non-electrical source to accurately diagnose heart abnormalities (col. 7, line 33). 
Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify Albrecht's invention by detecting signals in a 
subcutaneous intrathoracic location to avoid invasive intravascular surgery, sensing 
acoustic information (which is blood flow information) to provide information of the 
heart's mechanical performance, sensing pulse oximetry information to provide 
pulmonary information, sensing transthoracic impedance to determine breathing 
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patterns, and detecting arrhythmia (via heart rate variability analysis) using the 
separated signal and a correlation between the separated signal and a non-electrical 
source to accurately diagnose heart abnormalities. 

9. Claim 2, 3, 5, 6, 12, 13, 19, 31, and 35 are rejected under 35 U.S. C. 103(a) as 
being unpatentable over Albrecht in view of Turcott, as applied to claim 1 above, and 
further in view of Corbucci (US 6,792,308 hereinafter "Corbucci"). The modified 
invention of Albrecht discloses the essential features of the claimed invention except for 
providing a window defined by the non-electrical signal, detecting a QRS complex within 
the window, utilizing the temporal location of the peak heart sound, defining the start of 
detection window based in a time preceding the peak heart sound, determining a time 
separation between a peak of the separated signal and a peak of the non-electrical 
signal, and treating arrhythmia. Corbucci teaches of defining a window with heart 
sounds (PEI+ET, Fig. 5) to electrical activity in comparison to electrical activity, 
detecting a QRS complex within the detection window (152) to accurately determine 
time intervals between electrical activity and sounds, utilizing the temporal location of 
the peak heart sound (s1) to accurately determine intervals between sounds and 
electrical activity, defining the start of detection window based on a time preceding the 
peak heart sound (PEI) to calculate the myocardial performance, determining a time 
separation between a peak of the separated signal and a peak of the non-electrical 
signal (PEI) to determine the degree of heart failure, and treating arrhythmia (143) to 
prevent heart stoppage. Therefore, it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to modify the modified invention of 
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Albrecht by defining a window with heart sounds to electrical activity in comparison to 
electrical activity, detecting a QRS complex within the detection window to accurately 
determine time intervals between electrical activity and sounds, utilizing the temporal 
location of the peak heart sound to accurately determine intervals between sounds and 
electrical activity, defining the start of detection window based on a time preceding the 
peak heart sound to calculate the myocardial performance, determining a time 
separation between a peak of the separated signal and a peak of the non-electrical 
signal to determine the degree of heart failure, and treating arrhythmia to prevent heart 
stoppage. 

10. Claims 14 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Albrecht in view of Turcott, as applied to claim 1 above, and further in view of Wells 
(US 2003/0032889 hereinafter "Wells"). The modified invention of Albrecht discloses 
the essential features of the claimed invention except for separating signals using blind 
source separation and independent component analysis. Wells teaches of identifying 
constituent signals using blind source separation and independent component analysis 
(par. 0007) to separate signals where little is know of their individual contributions. 
Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to provide the modify the modified invention of Albrecht by 
identifying constituent signals using blind source separation and independent 
component analysis to separate signals where little is know of their individual 
contributions. 
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Response to Arguments 

1 1 . Applicant's arguments filed 4/10/2006 have been fully considered but they are 
not persuasive. Applicant argued that the Albrecht and Turcott combination are lacking 
each and every element of independent claims 1 and 30 because Albrecht assumes 
and never questions that the sensed signals are ECG signals, but only reduces noise in 
the signal. However, the claim language does not require questioning whether a signal 
is a cardiac signal, but only "identifying the separated signal as a cardiac signal". 
Albrecht discloses that, "the desired output signal is the ECG signal" (col. 5, line 62). 
Therefore, the output (separated) signal is identified as a cardiac signal because the 
algorithm recognizes that the output is the ECG signal. 

12. Further, Applicant argued that the secondary signal used by Albrecht is not a 
non-electrophysiological signal because it relates to the impedance of an electrode. 
Although the impedance of the electrodes may be an electrical signal, it is not an 
electrophysiological signal because it is not electrical activity associated with a body 
part, but only a signal related to the change in an applied voltage. Additionally, claim 10 
of the instant Application recites transthoracic impedance as a non-electrophysiological 
signal, as does Albrecht at column 7, line 9. Lastly, as noted in the previous Office 
Action, column 30, line 48 Albrecht discloses that other, non-electrical signals may be 
used in addition to the impedance signal. 

13. Further, Applicant argued that, taken as a whole, Albrecht is lacking contextual 
similarity to Applicant's invention. Specifically in regards to independent claims 1 and 
30, Albrecht's disclosure is lacking only subcutaneous electrodes. Due to the prolific 
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examples of subcutaneous electrodes in the prior art, one having ordinary skill in the art 
at the time the invention was made would have easily applied Albrecht's teaching of 
separating an electrophysiological cardiac signal from a non-electrophysiological signal 
to a subcutaneous electrode configuration to allow implanted devices to utilize the 
technique disclosed by Albrecht. 



Conclusion 

14. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael Kahelin whose telephone number is (571) 272- 
8688. The examiner can normally be reached on M-F, 9-5. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Angela Sykes can be reached on (571) 272-4955. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




MWK 




